
Office | 



PRIORITY 
DOCUMENT 

SUBMITTED OR TRANSMITTED IN 
COMPLIANCE WITH RULE 17.1(a) OR (b) 



4* 



>CT/GB 2003 / 0 0 0 Jt 



INVESTOR IN PEOPLE 



The Patent Office 
Concept House 
Cardiff Road 
Newport 
South Wales 
NP10 8QQ 



ns» H MAR 2003 



W. PQ POT 

I, the undersigned, being an officer duly authorised in accordance with Section 74(1) and (4) 
of the Deregulation & Contracting Out Act 1994, to sign and issue certificates on behalf of the 
Comptroller-General, hereby certify that annexed hereto is a true copy of the documents as 
originally filed in connection with the patent application identified therein. 



In accordance with the Patents (Companies Re-registration) Rules 1982, if a company named 
in this certificate and any accompanying documents has re-registered under the Companies Act 
1980 with the same name as that with which it was registered immediately before re- 
registration save for the substitution as, or inclusion as, the last part of the name of the words 
"public limited company" or their equivalents in Welsh, references to the name of the company 
in this certificate and any accompanying documents shall be treated as references to the name 
with which it is so re-registered. 

In accordance with the rules, the words "public limited company" may be replaced by p. I.e., 
pic, P.L.C. or PLC. 

Re-registration under the Companies Act does not constitute a new legal entity but merely 
subjects the company to certain additional company law rules. 




Signed 

Dated 19 February 2003 



An Executive Agency of theDepartoent^^r^e _ 

COPY 



16/01 '02- TOD 15:57 FAX 01 



Patents Form 

Patents Act 1977 



70823 



J^frKTB^T OFFICE 

16 JAN 2002 
RECEIVED BY FAX 



Request for grant pf a patent 

(See the notes an the bach afthisjornxYeu can also get 
an explanatory teqfletfram. the JPatent Office to help 
youJZtt in this form} 

i. Your reference 



ANTHONY BURROWS 

QflBce 



@002 




16JANQ2 E68835H D0269T- 
fOi/7700 0.00-0200922,3 



The Patent Office 

Cardiff Road 

Newport 

GwemNTSHRH 



CMYK 



2, Patent application 



Q200922 



.3 



3. Ful ^ and postcode of the or of 

each Applicant (itnderline aU surnames) 



Patents ADP number Qfyou know it) 

If the applicant is a. corporate body, give the 
country/state of its incorporation 



4. Title of the Invention 



is m 2002. 



TITECH AUTOSORT AS 
RYENSVINGEN lib 
N-0680 OSLO 
NORWAY 




METHOD AMD APPARATUS 



5- 


Name Of your agent Of you bave one) 

"Address lor service" in the United Kingdom 
to which all correspondence should be sent 
(inchuiing the postcode) 


ANTHONY BURROWS 
BUSINESS CENTRE WEST 
AVENUE ONE, BUSINESS PARK 
LSTGHWORTH GARDEN CITY 
HERTFORDSHIRE 

SG6 2HB 




Patents ADP number (if you know it) 






6. 


If you ate declaring priority from one or more 
earlier patent applications, give the country 
and the date of filing of the or of each of these 
earlier applications an4 (if you &now it) the or 
each application number 


Country Priority application number 
Of you knourlt) 


^Dzte of filing 
(/toy/ month /year} 


7. 


If this application is divided or otherwise 
derived from an earlier UK application, 
give the number and the filing date of 
the earlier application 


Number of caritcr application 


Date of filing 
(day /month /year) 


a 


Is a statement of inventorship and of right 
to grant of a patent required in support of 
this request? (Answer Yes* if 


YES 





u) any applicant named in part 3 is not an inventor, or 

b) there is an inventor tubo is not named as an 
applicant or 

c) <my named applicant is a corporate bony. 
See note (<0) 

Patents Form 1/77 



10. If you arc also filing any of the following, 
state how many against each item. 

Priority documents 




16/01 '02 Y/ED 15:57 FAX 0145^^0823 ANTHONY BURROWS £| ... 1^003 

patents Form 1/77 

9. Enter the number of sheets for any of the 
following items you are filing with this form. 
Do not count copies of the same document 

Continuation sheets of this form 

Description. 5 

Claimro 
Abstract 

9 

Drawings 



Translations of priority documents 

Statement of inventorship and right 
to grant of a patent (Patents Form 7/77} 

Request for preliminary examination 
fli^rf search (Patents Form 9/77) 



Request for substantive examination 

(Patents Form 10/77) 

Any other documents 

Qtex&e specify) 



I/We request the grant of a patent on the basis of this application. 



* I/We request the grant or a pa 



11- 

Date 



12. Name and daytime telephone number of niafiP 

person to contact in the United Kingdom u l c - ^ ^ 



f ANTtflbwY BURROWS - AGENT ) 1 6 JANUARY 2002 
CHRISTOPHER BROTHERS 



communication bos beett given, or any sucb direction has been revoked. 
If^uneeabelptoflW 

b) Write your answers in capital letters using black ink iryou may typetbem. 

c) If there is not enough space for aU We relevant details on any part of this form, please 

^ f^fpapt LZJe -Je continuation steer in the relevant partfiX Any continuation sbeet should be 
attached to this farm. 

d) If you have answered fYes> Patents Form 7/77 need to he fited. 

e) Once you have fitted in the form you must remember to sign and date it 
f) FordBtails of the fee and ivays to pay please contact the Patent Office. 

Patents Form 1/77 



16*'6l '02 WED 15:58 FAX 01^^970823 ANTHONY BURROWS 

SPO / D26 

MKEHQB Fm BBE&BaggS 
This invention relates to CMYK-printed matter. 
To obtain the desired quality of recycled paper it is 
necessary to sort the waste paper objects into different 
5 classes. One important class is objects that can be used in 
production of de-inkable pulp. This quality should consist of 
newsprint, magazines and white ledger paper, and thus not 
contain objects of cardboard, flexoprinted paperboard, or 
coloured paper. Today the sorting process is to a large 
10 degree carried out manually. 

According to a first aspect of the present invention, 
there is provided a method comprising identifying CMYK- 
printed matter by irradiating the matter with radiation which 
is varied by the matter differently if the matter is CMYK- 
15 printed than if the matter is not CMYK-printed. 

According to a second aspect of the present invention, 
there is provided apparatus for use in identifying CMYK- 
printed matter, comprising radiation-emitting means serving 
to emit radiation which is varied by the matter differently 
20 if the matter is CMYK-printed than if the matter is not CMYK- 
printed, and detecting means serving to detect the varied 
radiation. 

Owing to these aspects of the invention, it is possible 
to identify CMYK-printed matter in an automatic manner. 
25 According to a third aspect of the present invention, 

there is provided a method of separating, from a mixture of 
objects, CMYK-printed objects from objects which are not 
CMYK-printed, comprising advancing said mixture, determining, 
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using radiation, whether a portion of said mixture is a CMYK- 
printed object, and separating from the mixture the CMYK- 
printed objects as desired portions of the mixture. 

According to a fourth aspect of the present invention, 
5 there is provided apparatus comprising means for producing 
advancement of a mixture of CMYK-printed objects and objects 
-which are not CMYK-printed, means which uses radiation to 
determine whether a portion of the mixture is a CMYK-printed 
object, and means for separating from the mixture the CMYK— 
10 printed objects as desired portions of the mixture. 

Owing to these aspects of the invention, it is possible 
to sort out CMYK-printed objects from other objects in an 
automatic manner and so avoid manual sorting, which is not 
only costly but also unattractive work. 
15 in order that the present invention may be clearly and 

completely disclosed, reference will now be made, by way of 
example, to the accompanying drawings, in which: - 

Figure 1 shows diagrammatically a system for identifying 
a CMYK-printed paper object, with a view to separating it 
20 from objects which are not CMYK-printed or are not paper 
objects, 

Figure 2 is a graph of normalised light intensity 
plotted against wavelength and showing visible light 
absorption spectra for the basic colours Cyan, Yellow and 
25 Magenta of the CMYK colour range, 

Figures 3 and 4 are "graphs showing respective exaffiples" 
of spectra of combined CMYK colours, 

Figures 5 and 6 are graphs showing respective examples 
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of spectra of non-CMYK colours, 

Figures 7 and a are graphs showing spectra of brown 
cardboard and grey cardboard, respectively/ and 

Figure 9 is a graph showing a spectral response in an 
example of the present method. 

We propose a technique to discriminate between different 
classes of recycled paper, e.g. the de-inkable class and the 
unwanted material, based on the spectral properties in the 
visible region of the CMYK colours. CMYK is named after the 
colours Cyan, Magenta, Yellow and Carbon Black that result 
from the colour separation process used in most image 
rendering printing processes today. The colours obtained by 
the CMYK printing process can to a large extent be identified 
by properties in the visible spectrum distinguishing them 
from colours of tinted paper materials and paper objects 
printed by a premixing process- This colour distinguishing 
technique may employ a system such as disclosed in 
international Patent Application Publication WO96/06689; of 
course, visible light would be employed rather than IR- 
Moreover, this colour distinguishing technique may be 
combined with a technique using IR (infrared) -properties to 
remove paperboard objects (mainly food containers) printed by 
the CMYK process but having some form of plastics coating. 
The latter technique could be that . disclosed in WO96/06689* 
A scanning system combining both techniques is shown in 
Figure 1. In the system shown, a mixture of various 
cellulosic sheets (S) are advanced continuously on a conveyor 
belt 1 past a detection station 2 having a scanner 3 which 
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scans the stream of the advancing mixture transversely of the 
belt 1 and includes two analysis units 4 and 5. The radiation 
in the beam B reflected from the belt 1 and the sheets <S> 
has its visible light spectrum used by the unit 4 to identify 
CMYK-printed cellulosic sheets and has its TR spectrum used 
by the unit S to identify such sheets as plastics-coated 
cellulosic sheets. In this manner, it is possible to leave, 
as a main stream, only CMYK-printed paper sheets, black-and- 
white paper sheets and white paper sheets. 

Newsprint and magazines are to a large extent CMYK 
printed, or printed in carbon black. Thus these may be 
distinguished from most other coloured paper objects by 
detecting the CMYK print. As mentioned CMYK may be 
distinguished from most other colours by the characteristics 
15 of the spectrum in the visible region. Figure 2 shows spectra 
for the three basic colours Cyan (dashed line) , Yellow 
(solid line) and Magenta (dot-dash line). Figures 3 and 4 
show examples of spectra of images printed by the CMYK 
colours, whereas Figures 5 and 6 show spectra of non-CMYK 
20 colours, Figure 7 shows a typical spectrum of brown 
cardboard, and Figure 8 shows a typical spectrum of grey 
cardboard . 

As a measure of the ""CMYK content" of a colour we detect 
the differences of the spectrum intensities among two or more 
25 of a multitude of narrow-frequency-band channels. The 
channels may be produced- by -light -sensors f itted -with- -narrow- 
band transmission or reflection filters, or by placing 
sensors in selected positions along a spectrum generated by 
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a dispersive element such as a grating or a prism. The number 
of channels is advantageously 5, 6 or more. Figure 9 shows 



coloured paper. 

One criterion for discriminating between CMYK and non- 
CMYK colour is differences among the levels of intensity in 
two or more of the channels, e.g- (Ich2- - Ichl) , <Ich4 - 
10 Ich3) and (Ich5 - Ich4) . Here, Ichn means the intensity 
measured in channel n. Other combinations of sums and 
differences of channel intensities may be chosen according to 
the type and number of paper qualities to be sorted. 
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the spectral response of a practical example with 5 channels, 
superposed on spectra of a typical CMYK colour spectrum 
{dashed line) and a non-CMYK spectrum {solid line) of a 
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